Objective: The objective of this study was to determine the practice and barriers of mammography and associated factors among Malaysian women in the general population. Methodology: A cross-sectional study was conducted among 200 women in Shah Alam, Selangor; Malaysia. The questionnaire contained 27 questions and was comprised of two sections; socio-demographic characteristics and practices, knowledge and barriers of mammography. All the data were analyzed using the Statistical Package for the Social Sciences (SPSS) 13.0. Results: Of the 200 Malaysian women who participated in this study, the majority were under the age of 50 years (65.5%), Malay (86%), and married (94.5%). Regarding any family history of cancer in general, the majority of the participants had none (78%). However, some did report a close relative with breast cancer (16.5%). While the majority of them knew about mammography (68%), 15% had had a mammogram once in their life and only 2% had the procedure every two or three years. Univariate analysis showed that age, family history of cancer, family history of breast cancer, regular supplement intake, regular medical check-up and knowledge about mammogram were significantly associated with mammogram practice among the general population (p=0.007, p=0.043, P=0.015, p=0.01, p=0.001, p<0.001; respectively). Multivariate analysis using multiple linear regression test showed that age, regular medical check-up and knowledge about mammography testing were statistically associated with the practice of mammography among the general population in Malaysia (p=0.035, p=0.015 and p<0.001; respectively). Lack of time, lack of knowledge, not knowing where to go for the test and a fear of the test result were the most important barriers (42.5%, 32%, 21%, 20%; respectively). Conclusion: The practice of mammogram screening is low among Malaysian women.
Introduction
Breast cancer is the most common cancer in women and the second leading cause of death among women (Chong et al., 2002; Harris et al., 2003; Okobia et al., 2006; Taleghani et al., 2006) . Although the incidence of breast cancer in developing countries is relatively low (Ko et al. 2003) , about 50% of all cases of breast cancer are diagnosed in developed countries (Sadler et al., 2001; Haji-Mahmoodi et al., 2002) . Based on a study during [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] , Asia and Africa have experienced a more rapid rise in the annual incidence rate of breast cancer than that of North America and Europe (Ahmed et al., 2006; Shirazi et al., 2006) .
In the United States, breast cancer is the most commonly diagnosed cancer among women and the second leading cause of death in women (U.S. Cancer Statistics Working Group). Screening reduces breast cancer mortality (U.S. Preventive Services Task Force). Several studies reported that breast cancer mortality is reduced by mammography screening (Nystrom et al., Redhwan A Al-Naggar 1 , Yuri V Bobryshev 2 * 2002; Moss et al., 2006) , and numerous expert groups recommend periodic mammograms, either annually (American Cancer Society, 2012) or every 1-2 years (National Cancer Institute, 2012; Zogby, 2012) for women aged 40 and older. Mammography has been established as the primary and standard imaging screening method for breast cancer detection since its superiority was recognised when compared to clinical breast examination (CBE) and breast self-examination (BSE) (Majid et al., 2003) . One study reported that the sensitivity and specificity of mammography in detecting invasive breast cancer was 33.3% and 95.0% respectively. This compared much better to CBE with 17.9% sensitivity and 79.5 % specificity (Kriege et al., 2004) . The contribution of mammography was impressively high in the detection of smaller cancers particularly in younger women (Baker, 1982) . The likelihood of having breast cancer in negative mammography patients is low, approximately 2.6%-2.7% (Moy et al., 2002) . A more recent report mentioned that the use of mammography results in a 25% to 30% decreased 3596 mortality rate in screened women compared with controls after 5 to 7 years (Ng and Muttarak, 2003) . Despite a high sensitivity and specificity of the mammography in detecting early breast cancer and its benefits, the proportion of women who utilized it still low.
In Malaysia, breast cancer is the most common cancer among women in Peninsular Malaysia. A total of 3,525 female breast cancer cases were reported in (National Cancer Registry, 2006) . The overall age standardized rate was 39.3 per 100,000 population (National Cancer Registry, 2006) . The age pattern showed a peak agespecific incidence rate in the 50-59 age group (National Cancer Registry, 2006) . According to the Clinical Practice Guideline, mammography screening may be considered a high risk if one of the following applies to the women being tested: a previous history of breast and/or ovarian cancer, a family history of breast cancer among first degree relatives before the age of 50 or where there are more than two of their maternal and paternal relatives with breast cancer, a previous history of atypia on breast biopsy and on hormone replacement therapy. In these situations, mammography screening should be done annually in women aged 40-49 years, and annually or biennially in those 50-75 years old (Academy of Medicine, 2002) .
Although population based mammographic screening is not available in Malaysia to the general population, mammography can be done in 16 private clinics and hospitals registered with the National Population and Family Development Board (2007) . The cost is highly subsidized by the Ministry of Women, Family and Community Development, and it provides RM50 (USD 14.78) for every mammography session completed, which usually costs RM100-RM130 (USD 29.56 to USD 38.43) per session. The Institute of Public Health's 3 rd National Health Morbidity Survey (NHMS) documented that the prevalence of mammography utilization in the general population increased from 3.7% in 1996 to 7.6% in 2006.
Materials and Methods
A cross-sectional study was conducted among 200 women from the general population in Shah Alam, Selangor; Malaysia. Random sampling was used to select 10 sections in Shah Alam. Random sampling techniques were also used to select several apartments from each section. Those apartments were in the following sections : 7, 8, 13, 16, 17, 18, 24, 27 , U8, U10. The questionnaire comprised 27 questions over two sections; socio-demographic characteristics and practices of mammogram. The questionnaire developed was based on the literature review done in previous studies (Al-Naggar et al., 2009) . Before distributing the questionnaires to the respondents, consent letters were given to them asking for their permission. Once the respondents understood the purpose of survey, the questionnaire was then handed to them. Distribution of the questionnaires was done during weekdays and on weekends from evening until night. The criteria for participation were: female, aged 40 years or older, voluntary, ability to speak Malay or English. All the data has been analyzed by using the Statistical Package for the Social Sciences (SPSS) 13.
Results
A total of 200 women from the general population participated in this study. The majority of them were younger than 50 years (65.5%), Malay (86%), married (94.55%), and with a monthly income of less than or equal to 5000 Ringgit Malaysia (77.5%). Regarding a family history of cancer in general; the majority of the participants did not have family history of cancer (78%). However, some of them reported a family history of breast cancer (16.5%). For lifestyle; the majority of the participants take supplements regularly, exercise, eat fruits regularly (62.5%, 75.5%, 72%; respectively). However, some of the participants (60%) had medical check-ups regularly (Table 1) . Regarding their knowledge of mammogram; the majority knew about mammogram (68%).
In this study the practice of mammography screening among the general population was 25.5% ( Figure 1 ).
Regarding the frequency of mammography practice among the general population in Malaysia; the highest frequency was once per life (15%) and the lowest were every two or three years (2%) (Figure 2 ).
Regarding the factors significantly associated with mammogram practice (Table 1) ; age, family history of cancer, family history of breast cancer, regular supplement intake, regular medical check-up and knowledge about mammogram were significantly influenced by the practice of mammogram among the general population (p=0.007, p=0.043, P=0.015, p=0.01, p=0.001, p<0.001; respectively).
Regarding the barriers towards mammography screening among those who had never done it before, the most important barriers were lack of time, lack of knowledge, not knowing where to go for the test and a fear of the test's result (42.5%,32%, 21%, 20%; respectively) ( Table 2 ). In terms of attitudes toward mammography screening, the majority of them showed very positive attitudes towards mammography screening and that they are interested to know more about mammography (87%).
Regarding the reasons that motivate some of the participants to have the mammography test, the most reported reasons were detection of breast cancer and screening is very necessary (22.5%, 20.5%) ( Table 3) .
Multivariate analysis (Table 4) using multiple linear regression test showed that age, regular medical checkups and knowledge about the mammography test were statistically associated with the practice of mammography testing among general population in Malaysia (p=0.035, p=0.015 and p<0.001; respectively).
Discussion
This study showed a poor practice of mammography screening among women from the general population in Malaysia. About 74.5% never had mammography screening in their lifetime. About 8% reported having mammogram every 1-2 years. Similar findings reported by Aswad (2001) that 31.1% of female respondents stated they had never had a mammogram. A lower percentage was reported by Schwartz et al. (2008) when 70% of the study participants had never had mammogramphy screening. A later Malaysian study showed that 10.5% of women in a sub-urban area in Trerngganu had never had a mammogram (Rosmawati, 2010) . The rate of mammography usage in Malaysian women approximately several years ago was reported as 3.8% (Parsa et al., 2006) . Compared with more recent studies in other countries, the proportion of women who had had at least one mammogram was reported as 37.5% in Turkey (Nur, 2010) , 28 % in Hong Kong (Abdullah et al., 2001) , 52 % amongst African American women and 83% of Asian Indian women (Skinner et al., 1998; Somanchi et al., 2010) . Dündar et al. (2006) reported that 94.9% had never had a mammogram.
In this study, 32% of the participants had no knowledge about mammography. A previous study in Turkey found that 27.9% of women had had no knowledge of mammography (Dundar et al., 2006) . Heidari et al. (2008) reported that 3.4% had good knowledge about mammography. In a similar study conducted in Hong Kong, 58% had never heard of mammography screening (Chua et al., 2005) . Dündar et al. (2006) reported that 27.9% of women indicated that they had no knowledge of mammography.
In this study 20% of the participants who had had mammogram screening said they were fearful of the test result. A previous study reported that 5.5% of non mammogram users said that they were afraid of having a mammogram (Sadikoglu et al., 2010) . Similar findings on the fear surrounding the detection of cancer as a barrier have been reported previously (Garbers et al., 2003; Baron-Epel et al., 2004; Azaiza and Cohen 2006; Wu et al., 2006) . Fear of detection of cancer is a barrier cited by Arabic women in Jordan (Petro-Nustas, 2001 ). Al-Naggar et al. (2009) showed that concerns about the side effects were the reasons for low utilization of mammography screening. Lack of trust in the system and fear are deeply rooted barriers to mammography and other screening procedures (Schulz et al., 2002; Tinley et al., 2004; Powell et al., 2005) . Similarly, fear of radiation was significant among women who never had mammography (Allen et al., 2002) . Likewise, expression of fear of mammography was significant (for example; fear of result and fear of x-rays) among women aged 50 to 69 years old (Beaulieu et al., 1996) . Fear and anxiety as barriers were also reported in an Italian study (Donato et al., 1991) . Chinese women in Hong Kong reported key barriers were concerns about the discomfort of mammography (Abdullah and Leung, 2001) .
A lack of time and being too busy to schedule a mammography were previously reported (Abdullah and Leung, 2001 ). Lack of time was the most frequently reported reason for women's reluctance to participate in clinical breast examinations or mammography screenings (Chua et al., 2005) A previous study reported that 25.3% of participants mentioned that having a mammogram was not necessary without any breast complaints (Sadikoglu et al., 2010) . Previous literature focusing on barriers for women, especially in Asian countries, is consistent with the results of the present study. This may be due to the fact that Asian women are unwilling to show their breasts to others, including health care providers (Im et al., 2004; Juon et al., 2004; Smith et al., 2006) .
The health care system itself is often found to be a barrier, due to fragmented care (Schulz et al., 2002) , long service wait times (Schulz et al., 2002; Holt et al., 2003; Johansson & Bertero, 2003; Peek & Han, 2004; Tinley et al., 2004; Rauscher et al., 2005; Young & Severson, 2005) , and poor interaction with the physician (Young & Severson, 2005 ). Other barriers that may limit the utilization of mammography as reported by previous studies were embarrassment, low income, lack of health insurance, lack of physician recommendation, lack of trust in hospitals and doctors, language barriers, lack of transportation (Alexandraki and Mooradian, 2010) , being a single woman and not having breast related complaints (Nur, 2010) .
In this study 53.5% of the participants did not know where to go for a mammogram test. This is an indication that information about the mammography screening center is still not well known within the general public.
In this study one of the barriers towards mammogram screening was the cost. Although population based mammographic screening is not available to the general population, mammography can be done in 16 private clinics and hospitals registered with the National Population and Family Development Board (2007) . The cost is highly subsidized by the Ministry of Women, Family and Community Development where it provides a RM50 (USD 14.78) subsidy for every mammography session done which usually costs RM100-RM130 (USD 29.56 to USD 38.43) per session. Commonly recognized economic barriers to mammography are often related to accessibility to mammography facilities including proximity, transportation, and child care (Powell et al., 2005; Ferrante et al., 2006) ; and accessibility to mammography services including insurance (Mayberry, Mili & Ofili, 2000; Royak-Schaler, et al., 2003; Morales et al., 2004; Peek & Han, 2004) . Cost was the most frequently reported reasons for a reluctance to participate in clinical breast examinations or mammography screenings (Chua et al., 2005) In this study, age was a significant influence in the practice of mammogram among the participants. A similar finding was reported by Miller and Champion (1993) .
In this study, knowledge about mammogram screening was found to be a significant influence on the practice of women. A similar study reported that the level of knowledge about breast cancer was the only factor that varied significantly (Dündar et al., 2006) .
In this study, a family history of cancer in general and family history of breast cancer were significant influences womens' practice of mammogram screening. A family history of breast cancer is associated with a woman's risk of developing the disease, and the risk is of the greatest magnitude when a first-degree relative is affected (Calle et al., 1993; Slattery and Kerber, 1993) . Early detection through mammography screening is effective in significantly decreasing breast cancer mortality (Tabar et al., 1985 , Larsson et al., 1996 . Recent mammography use was higher in women with a family breast cancer history compared with women with a family history of other cancer and women without a family history of cancer (Murabito et al., 2001) . Several earlier studies found no association between a family history of breast cancer and an increased use of mammography (Vogel et al., 1990; Coleman and Feuer, 1991; Kaplan et al., 1991; Constanza et al., 1992) .
Our study was limited by reliance on self-reporting on the use of mammography. Self-reporting questionnaires may give inaccurate information due to recall bias or overreporting. Validitation of self-reporting against radiology records was not conducted.
In conclusion, strategies to improve future use of mammography should include assessment of family breast cancer history, education reflecting currently recognized breast cancer risk factors, and discussion of the benefits of detecting breast cancer early through mammography screening to alleviate any fears associated with knowing one's risk status. Health education should emphasize the importance of early detection. It should include information addressing concerns of the procedure, for example, the very small radiation risk of developing breast cancer due to mammography, and pain during procedure. Pre-mammography counseling should be given to increase the level of confidence in managing the disease and to reduce fear and anxiety. For the fight against breast cancer to be successful, it is necessary to promote behavioural changes in both women and health professionals, especially those providing care to the poor, and to improve women's knowledge, attitude and practice regarding mammography screening. There is a need for an ongoing program for early detection of breast cancer. Women cannot rely on seasonal campaigns only, many of which are motivated more by political interests than people's health and wellbeing. From this viewpoint, it is essential to provide accurate information focusing on disease prevention, particularly breast cancer prevention, to both the target population and health professionals working directly with them. There is a need for resources to identify breast tumors, provide better training on clinical breast examination and practical procedures and improve referral of suspected cases.
